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Introduction : The concept of Binary numbers must have been 
perceived, conceived and evolved by the people who knew 
the number Zero and Infinity. They must have known the 
rules and operations of Zero also. When and where, the 
people who used these two numbers lived? Scholars point 
out that were or are people, who use still hexagesimal sys¬ 
tem. But, they do not tell, where such people i.e, the inven¬ 
tors or users of Binary Numbers could have lived. With the 
available evidences, it is evident that they were the ancient 
Indians, who knew binary numbers, used them for different 
purposes, developed series and formulated rules for opera¬ 
tions with zero. But, in modem context, the following ques¬ 
tions arise specifically - 

1. Whether the concept, evolution and development of Bi¬ 
nary Numbers had been accident, incidental or a chance by 
the ancient Indians? 

2. In what way, they were actually connected with math¬ 
ematics, specifically geometry? 

3. Whether they had actually formed series and Number 
Triangles to find out the properties of Decimal Number Sys¬ 
tem and then zero in to Binary Number System as perfect to 
suit speech, language and communication. 

4. How they conceived the two states - o and 1, false and 
true, non-existence and existence and so on? 

To get answers and assess the reality, the Vedic literature 
has to be analyzed. 

Two States of Existence : A Rigvedic hymn significantly 
elaborates two states of existence by illustrating with differ¬ 
ent examples. The entire discourse is covered under the ex¬ 
pression "Na Sat Na A sat" (in the Hymn of Creation, Rigveda 
Samhita, Mandala.10 Verse.129). A translation of the hymn 

goes like this (http://www.geooities.com/augustfour/ 
vedic.html). "At first was neither Being nor Nonbeing. There 
was not air nor yet sky beyond. What was wrapping? Where? 
In whose protection? Was Water there, unfathomable deep? 
There was no death then, nor yet deathlessness; of night or 
day there was not any sign. The One breathed without breath 
by its own impulse. Other than that was nothing at all. Dark¬ 
ness was there, ail wrapped around by darkness, and all was 
Water indiscriminate. Then that which was hidden by Void, 
that One, emerging, stirring, through power of Ardor, came 
to be. In the beginning desire arose, which was primal germ 
cell of mind. The Seers, searching in their hearts with wis¬ 
dom, discovered the connection of Being in Nonbelng. A 
crosswise line cut Being from Nonbeing.What was described 
above it, what below? Bearers of seed there were and mighty 
forces, thrust from below and forward move above. Who re¬ 
ally knows? Who can presume to tell it? Whence was it bom? 
Whence issued this creation? Even the Gods came after its 
emergence. Then who can tell from whence it came to be? 
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That out of which creation has arisen, whether it held it firm 
or it did not y He who surveys it in the highest heaven, He 
surely knows - or maybe He does not!" 

The Satapata Brahmamana (XLI.6.1 to 4) explains the creation 
of one syllable and two syllables from the beginning. 

L In the beginning, there was water. The water getting 
heated (by toiling and fervid action) and Hiranya Garba / 
Golden Egg was produced in a year. (It is comparable to a 
sperm successfully piercing a Chaim and fertilization taking 
place. Zygote forms, fetus develops. After the gestation pe¬ 
riod, the baby is bom). 

2. Indeed, in the next verse, the birth of a man (Prajapati) 
is mentioned. 

3. At the end of the year, the child tried to speak uttering 
"bhuh"' "bhuvah" and "svah" and they became earth, air 
and sky respectively. 

4. Thus, when a child starts speaking, he speaks one syl¬ 
lable and two syllables. 

Here, the syllables "bhuh", "bhuvah" and "svah" are the 
numbers 1, 0 and ¥. The earth (1) is existing, so also air (0) 
and sky (¥). We can feel air, but not sky, and approach sky. 
Thus, 0 and 1 are two levels of existence and the third state is 
incomprehensible, and that can only be approached and not 
attained. Thus, any value can approach ¥but cannot attain ¥. 
Thus, the Vedic literature repeatedly mentions about two 
states and they are — 
h The State of existence and 
2- The State of non-existence. 

In fact, it is said that there is neither the state of existence 
the state of non-existence, which is nothing but a a 
°f only two states. 

Thus, under these two categories all possibility 


The State of Existence : on, positive, ^ 
true, visible, life, death, normal and so on. 

Xbe State of Non-existence : off, negative, is not, night, 
had, false, invisible, death, deathlessness, abnormal and so 
on. 


The pairs explicitly; 


1 . 

2 . 

3. 

4. 

5 . 

6 . 

7 . 

8 . 

9. 

10 . 



mentioned are - 


Being and Nonbei 
Air an 
Above and 
High and low (Wa 


(Existence and Non-existence). 
Boundaries of Universe), 
limits). 

v . Y _levels). 

Death and deathlessness (limits of life). 

Night or day (counting days). 

Breadth or breathlessness {Counting life). 

Void and Emergence/complete (Yes or No). 
Abandon/hate and Ardor/desire (Like or Dislike). 
Knowing or unknowing (True or False). 


Why Vedas should convey positive meaning in negation? 
Vetr, nefj (Not this, not this) is related to Nil Sat Na Asat In 
fact, this is realization of the Absolute (here OM). It is achieved 
V way of Negation and Affirmation. Neti, neti (Not this, not 


this) of the Hindu teachings is the way of Negation. The Ab¬ 
solute is Absolute, because, others are relative only. The Rela¬ 
tive can approach Absolute, but it cannot become Absolute, 
In short, it negates everything that is not Absolute. Hence 
the Absolute is the last remainder. Therefore, for everything, 
only reality is held considering the two possibilities. 

1. The above list also points out the significance of AND 
and OR used in the pairs. 

2. First, AND is emphasized and then, OR depending upon 
the states, levels, limits or comprehension of such conditions. 

3. Whether, such usage has been accidental or incidental is 
debatable, but the usage is factual. As such usage has also 
been in connection with the explanation of Two State of Ex¬ 
istence, the significance is appreciable. 

4. Again, as it is used in negation - NOT, their negative 
pairs are also implied i.e, combination of NOT with AND 
and OR leading to NAND and NOR, and of course, XOR and 
XNOR. 

5. And these are used in logical circuits to perform a par¬ 
ticular logical function based on the concepts of 'and', 'ei- 
ther-or', 'neither-nor' etc. 

6. Therefore, in mathematics and mathematics-re la ted 
problems, only two possibilities are there in spite of logic, 
philosophy and other processes involved. For one problem, 
two answers cannot be obtained. 

In Indian context, even the negative aspect is viewed posi¬ 
tively. Thus, death is considered with deathlessness. If we 
take a curve, such states are easily understood. 



The sinusoidal curve represents the condition of a current 
flow in a cycle. During the negative cycle, even though, it 
flows, as it is on the negative side, the curve does not appear 
on the positive side, but current continuous to flow. 
Similarly, the conditions of binary numbers, they continue 
to exist, even though, they are 0 and 1 and zero is there. Here 
0 never indicates any non-existence state. That is why the 
Vedic logistics emphasized about the reality of "non-exist¬ 
ence" to appreciate its existence in linguistic and mathemati¬ 
cal processes. Without understanding the concept, evolution 
and existence of 0, the formation of number system cannot 
be understood. Therefore, if any 'number system' had been 
there without 0, it is evident that such 'number system' with 
represented 'numbers' were used just like anybody for count¬ 
ing without any logic, philosophy or bio-rhythm. To make 
one understand the incomprehensible, abstract or gross in 
comprehensible, concrete or gross, symbolism is required. 
The symbolism is also not just accident to represent things 
like Egyptian hieroglyphs, Babylonian cuneiform or any other 
pictograph / pictoglyph. Thus, representation of conceived 
'zero' in number symbol or "0" has been the greatest in¬ 
vention ever made . As some scholars interpret, the usage or 
representation of zero as ** and / or "0" is not any defi- 
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ciency, but the implied arithmetical and geometrical defini¬ 
tion for the geometrical point and mathematical zero. In a 
space / plan, if something has to be objectively symbolized, 
the starting point is a "point" and so also in number system. 
This only leads to the conception of negative numbers, co¬ 
ordinates, two dimen dons, three dimensions, orthography 


and so on. 

The Basis of the Choice of 0 and 1 : Everybody knows that 
the binary numbers are 0 and 1, but, how, why, for what 
they have been chosen etc., are not explained specifically and 
properly. Let us consider the following proportions: 


0 n = 0 
Q* = 0 

I* = I 

2 ° = 1 
2 * = 2 

3 Q = I 
3 l = 3 


n°=l 


0° - 0 or 1, as 0 is treated as a number. If any number power is equal to 1, then, CP = 1, 
but, the value of 0 = 0 only, i.e, the value of the number 0-0 only. Therefore, 0°= 0 
only and not 1. 


Similarly, 0*= 0 is explained. 


In theory of indices, it is proved that n°= 1, Therefore, 1° - 1 and l 1 = 1 are un 
stood. 




■ 


The other number powers and the results are covered by the general notation n° = 1 
and n 1 - n. 


Thus, the only two numbers, which have the same states of equalities, are 0 and 1, 
Is it coincidence or providence or predetermination? Here only, lies the secret. 


1 is not explained properly : Take any Algebra book explaining exponentials and theory of indices, n° = 1 is explained 
away. Typically, it is mentioned, shown or proven as follows: - * 


We know, a ffl x a n = a m+n t 

Here, in the expression, a 0 *" - a n , a 0 is ignored, evidently assuming 

Putting m = 0 and n - n. 

that it is equal to l! In fact, that only has to be proved. If a° exists. 

It becomes, a°x a n = a** n = a 11 

then, a°* n = a°x a" only. Thus, unwittingly, mathematicians equate 

Therefore, a 5 x a“ = a n 

equals to get the desired answer / proof. 

Or a* = a" / a"= 1 


^ T - - — T - , ^^^ ^ ^ jr a.v l m j 

has no sense, however, in the context of proving 1. they proceed like this. 

If a 1 0, then, 1, 

If a = 0, then, 0° = 0, which they say has no sense. But, in binary context, it has unique meaning and that has been explained 
above. 

\V 


! - 

Therefore, 0 is a number. 


It is neither +ve or -ve in its state, but it is either +ve or -ve (existing in two i 

? 

states), particularly at the origin or at the centre point in the co-ordinates. 

2 

It is +ve, when it is dealt with +numbers and -ve, when with -ve. 

1 

Therefore, there is -0 and +0, 

*5 -4 -3 -2 -1 0 1 2 3 4 5 

Such coordinates may be represented as -0 0 +0 with the implication 

-1 

0<+0,l and -1<-0<Q. 

-2 

When this is extended to ordinary numbers, we have co-ordinates (x,y) 

-3 

-4 

-5 

1 

with numbers around zero as origin. 
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By understanding the existence of number 0 and its association with 1 and the unique property applicable only to them, we are 
tempted to define "binary numbers". 

Binary Numbers : Binary Numbers are the two numbers , which are obtained , when they are raised to their respective pavers of 
the same value to get the same numbers as equivalent (definition by the author). 

If we try with 0 to 9 numbers, as tried above, only 0 and 1 satisfy the conditions. Therefore, 0 and 1 are the only two numbers, 
which are obtained, when they are raised to their respective powers of the same value, he, 0°, 0\ 1° and l 1 , we get the same 
numbers as equivalent - 0 and 1, as shown above {0° = 0,0 1 = 0,1° = 1 and l 1 = 1), This is further confirmed from the Binomial 
Triangle, (a + b)° = 1 explains the two states, when a and b are taken as two variables. Then, (a + b) 1 = a + b with the co-efficients 
1 and 1. Though, we start with 0, the series starts with 1. Such terms, i.e, the given variables raised to 0 comes in the beginning 
and the end, thus, we get 1 and 1 in the beginning and end. 


Binomial expressions for powers of 
0,1, 2, Z, 4, 5, 6,.. 


(a + b)° = 1 

(a + b) 1 “ a + b 

(a + h) 2 ~ a 2 + 2ab + b 1 

(a + b^a^a^ + Sab^b 3 

{a + h)* = a 1 + 4a 3 b + 6a*b 2 + 4ab* + b 4 

(a + by = a 5 + 5a 4 b + 10a 3 b 2 + 10a V + 5ab 4 + b 5 

(a + b) 6 = a 6 + 6a*b + lba'b 2 + 20aV + IBa^b 4 + 6ab s + b* 


The Triangle formed with Co-efficients 


Here, it has to be noted that 0s are conveniently ignored. If they are add' 
this, naturally, we can think of a Binary Triangle, that is nothing but Pi 
Sastra. 



e would appear as shown below. From 
defined by him in his treatise Pingala 


Binomial Triangle with co-efficients 

f7% T 

Binomial Triangle with co-efficients with 0s shown to 

ignoring 0s done conventionally 

bring out the significance 

l\ 

0 

010 

12 1 

0 110 

1331 

0 12 10 

1 4 6 4 1 

0 13 3 10 

1 5 10 10 5 1 

1 6 15 20 5 6 1 

0 1 4 6 4 1 0 

0 1 5 1010 5 1 0 

- aLl _>_ 

0 1 6 15 20 15 6 1 0 


h a triangle is constructed 
follows: 


only with biria 


ry numbers, first with AND addition and then with OR addition, we get Triangles as 


'AND Triangle 

OK Triangle 

0 

0 

0 0 

0 0 

0 1 0 

0 1 0 

1111 

0 0 0 0 

11 111 


111 111 


Thus, this is continued, because of OR addition. Thus, a Triangle would be constructed only with Binary numbers using Binary 
addition as follows: 
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0 






0 0 






0 1 

0 





0 110 






0 1 10 

1 

0 



* «■*■- 

0 1 11 11 1 

0 





0 1 100 110 

100 

1 

0 


. * 

0 1 101 1010 

1010 

101 

1 

0 


o i no mi ioioo 

110 

1 

0 


■ V 

0 1 111 10101 100011 100011 

10101 

111 

1 

0 




This is similar to that one shown above, if Binary numbers are replaced with Decimal numbers. 


Binary Co-ordinates : Incidentally, the concept of Zero, Numbers 1, 2, 3, etc,, and ¥ leads to the fo; 
and three dimensions for construction purposes. As it has to be noted that all these exercises can 
had been for the recitation of Vedic hymns with prosody, manufacture of bricks trephzoids o 
construction of altars, conduct of experiments with chemicals in yagna and so on. But, 
construction signifies the origin and end of the construction. Thus, the co-ordinates wi! 
arrangement of -ve and +ve number with zero as centre on the floor or a plan 
have now been designated as x and y axes. The arrangement of numbers with 
others leads to the formation of three-dimensional co-ordinates, which have no 1 
these have been incorporated in the Memprasthana in Number T 
numbers written with zero and the Pingala Triangle with Zeros are 


Another important significance is_ 

the top. This is again similar to simple 
Now, we draw such Ds and 




inates in two 
edic scientists 
t sizes and shapes, 
ig with numbers and 
marked by them. The 

_tes in two dimensions, which 

in space later filled with bricks and 
ted as x, y and z axes. But, all 
ilding (Meru) constructed. The 
on below; 


1 0 

0 110 
12 10 
0 13 3 10 
0 1 4 6 4 1 0 

0 1 5 10 10 5 1 0 
0 1 6 15 20 15 6 1 0 



. station is nothing but the top view of the Pingala / Binomial Triangle from 
(drawn in two dimensions) and Mahameru (viewed in three dimensions). 
0 and 1 and they are depicted as follows; 


The AND and OR triangles signify not only the Binary 
Number System, but also its consistency with the method 
followed. Thus, the binary co-ordinates visualized and 
depicted have been consistent with the Binary Number 
System and also with Pingala Sutras. 


The Uniqueness nf Number 2 ; The Binomial expansion, series and Triangle expounded the importance and unique quality of 
number 2. The sum of binomial co-efficient in each series is equal to 2 a . Pingala has noted this uniqueness and thus, he con¬ 
ceived the two properties of number 2. It starts with 0 in power and thus not figuring in the Triangle, but, 1 appears continu¬ 
ously in the beginning and end in the series. Thus, the triangles appears to be covered or crowned with 1 and all other co¬ 
efficients are arrested in its trinagular-matrix, that is beautifully and mathematically named as Memprasthana. The number 2 
nails down the numbers 1 and 0. 

In fact, why only Binomial theorem, binomial series, binomial triangle etc.? Why not Trinomial? It is not known as to anybody 
tried with such proportion. Of corse, there is a mention about Trinomial Triangle", but it i$ not with three variables 
(www .ma thworld. wol fram .com). 
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(a+b+c/* -1 
(a+b+c) 1 - a + b + c. 

(a+b+c) 2 = a 2 + b 2 + c* + 2ab -i- 2bc + 2ca. 

(a+b+cf = a 3 + b* + c 3 + 3 a a b + 2 ab* + 2 b*c + 2 b c* +6 abc. 


Therefore, it is clear that the series do not form any binary 
pattern / matrix useful to binary computation. Thus, the re¬ 
lation of Binomial numbers to Binary numbers have been well 
established and this is found only in the Pingala's Chand 
Sastra. 


1 

2° ’ 

1 

1 1 

2 l 

2 

12 1 

2* 

4 

13 3 1 

2 3 

8 

1 4 6 4 1 

2 1 

16 

1 5 10 10 5 1 

2 3 

32 

1 6 15 20 15 6 1 

2 6 

64 

1 7 21 35 35 21 7 1 

T 

128 

1 8 28 56 70 56 28 8 1 

2* 

256 

1 9 36 84 126 126 84 36 9 1 

2* 

512 

1 10 45 120 210 252 210 120 45 10 1 

2 10 

1024 

1 11 55 165 330 462 462 330 165 55 11 1 

2 n 

2048 

1 12 66 220 495 792 924 792 495 220 66 12 1 

212 

Z| 


& 


* ■* : J 
* ^ 


Leonard o Fibanacci's Manipulation : Leonardo Fibanacci 
obtained Indian mathematical, astronomical and medical 
manuscripts and charts through Arabic merchants. The 
instananeous knowledge obtained on the platter inspired him 
to exhibit as the inventor of the serires. However, in the so 
called "Fibanacci series", he committed a blunder and ex¬ 
posed himself* As he could not understand the significance 
of zero, he left the zero in the beginning of the series. 


0 , 1 , 1 , 2 .. 




v 


Thus, the 2 covers 0,1,1, as in the P ingala Triangle. 


h l 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 


1597.. 


But, here, the important questions are not 


h 

2 . 

3. 



Why the first number is 1? 
Why there are two ls^ 
What is the first numbe: 
getl? 


Suppose, if were asked to write a "Fibanacci series" only us¬ 
ing 0 and 1 (pardon Fibanacci for he did not know what he 
doing), we would have written 0, 1,1 and stopped. Of 
*, it would have continued like this, 0, 1, 10, 11, 100, 

no, in, looo, looi, ioio, ion, iioo, hoi, mo, mi 

and so on. Thus, it is not a mere repetition of 1, but the Bi¬ 
nary concept ingrained in it. Anyway, Leonardo Fibanacci 
and Nemorarius have been credited for introducing the *ai- 
sifer' or "Sunya" in Europe during Italian renaissance! 


The first number must have been 0, so that when it is added 
with next number 1, we get 0 + 1 = 1. Thus, the series is ex¬ 
plained. But, the poor Fibanacci had been a fibber to swab 
low zero! 


l h 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 
1597. 


To answer the above questions: 

Why the first number is 1 ? The first number is not 1 but 1. 
Why there are two Is ? There are two Is, as the first number 
is 0 and it signifies the Binary Number System is inherent in 
these two numbers 0 and 1. Had Fibanacci anticipated or 
proceeded further, George Boole need not have learnt classi¬ 
cal languages to understand logic and apply it to Mathemat¬ 
ics to re-invent his algebra. 

What is the first number with which 1 is added to g et 1? 

ZERO! The Origin of all Numbers. 


That the 1 is repeated must have exited any mathematician, 
to fathom into its significance to find out the truth. Consider 
the series, 


Why Use o nly Not-G ates - NOR, NAND. NOR ? Why do 
not we use YES OR, YES AND and YES OR gates, but use 


(361 
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only NOR, NAND and NOR? In Binary computation, we al¬ 
ways hear about logical gates - Not-OR = NOR, Not-AND = 
NAND and Not-OR = NOR. Because, logically, we know, 
that non-existence is a state of existence. This is exactly in¬ 
grained in "na sat na asat" and "neti neti" concepts as ex¬ 
plained above, 

Pln gakShowed that All Numbers, were Covered under 

Binary System : 

Pingala, through his simple aphorisms proved that all other 
decimal numbers other than 0 and 1 are covered under Bi¬ 
nary System, as they can be reduced to in terms of 0 and 1, 
Though, he was dealing with metrics and prosody, he dealt 
with syllables, which were based on sound and vibrations, 
Pingala did not have a computer like the one we have, how¬ 
ever, he had the same binary computing methdology, what 
we use or our computer uses. Like him, all were using for 
prosody and Vedas and chanting hymns sinusoidally and 
uttering syllables in binary. 

Western Scientists Treated Binary Numbers theoretically, 

before Put into Practice : 

Just, review the controversy of ''dual nature of matter', 'mat¬ 
ter waves', etc. How, the equation, E = me 2 is explained with¬ 
out mincing words? The mass-energy equivalence actually 
accepts the conversion of mass into energy and vice versa. 
The visible is made to Invisible and vice versa! Has any sci¬ 
entist shown such conversion visibly? Has any electrical sci¬ 
entist shown the Electricity? Einstein has also declared that 
philosophy starts where science ends! The very word 
"ATOM" proved wrong, and it got split to produce many 
subatomic particles. Dalton believed that that it could not be 
split and hence christened "atom" = a + tom - that cannot be 
divided or split into. Though, he was proved wrong, the name 
became misnomer, it continued. The Theory of Relativity' 
argues that everything is relative and there is not absolute. 
But, there is neither relative nor absolute. Psychologists as¬ 
sert that none is completely normal or abnormal, Le, none is 
nether normal nor abnormal. 


Conclusion : From the above discussion, the following con¬ 
clusions are drawn: 

1. Concept, evolution and formation of 'number system' 
with 'O' have been the greatest ever invention. 

2. The thorough study of syllables, words and their asso¬ 
ciation with numbers lead to formation of number series, later 
represented as Number Triangle 


3. The **Binomial series", 
angle" etc., with two variables pi 
Vedic period, thus, Pingal. 
Chandas. 



", binomial tri- 
a crucial role in the 
diately codified it in 


4. The concept, evolution and application of the two states 
existence and non-existence have been consistent with Vedic 
literature and continuous. 

5. The Rigvedic description of Creation spells out step by 
step development of logic of existence and non-existence with 
only two possibilities. 

6. The unique properties of 0 and 1 made them to be quali¬ 
fied for "binary numbers" and a definition for "binary num¬ 
bers" is proposed perhaps, for the first time. 

7 + The concept and evolution of "binary number system" 
also led to the conception of negative numbers, CO-ordinates 
with origin (0,0) etc. 

8. The formation of Pingala / Binomial Triangle with ze¬ 
ros led to the thinking of Binary Triangles using 0 and L 

9. The AND Triangle (using AND addition) and OR Tri¬ 
angle (using OR addition) give unique results to understand 
the logic behind gates. The "Binary Binomial Triangle" con¬ 
structed reveals the concept of "Mem" and also leads to "B 
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